Effects of lead exposure on proliferation and differentiation of neural stem cells derived from different regions of embryonic rat brain.
Lead is a potent neurotoxin, causing brain damage and cognitive deficits in children even at low exposure levels. Although lead neurotoxicity can occur after prenatal or postnatal exposure, little is known of the effects of lead on embryonic neural stem cells (NSCs) or the extent to which NSCs originating in different brain regions may be differentially sensitive to the effects of lead exposure. The present study examined the effects of lead on proliferation and differentiation of neural stem cells (NSCs) originating from E15 rat cortex (CX), striatum (ST) or ventral mesencephalon (VM). Free-floating neurospheres were grown under standard conditions or in lead (0.01-100 microM)-containing conditioned media for 5 days and proliferation assessed by 3H-thymidine uptake. In other studies, control and lead-exposed neurospheres were collected, dissociated and re-plated in control or lead-containing differentiation media for 7 days. Cells were immunostained for visualization of mature neural and glial markers and counted. Lead exposure (0.01-10 microM) had no effect on neurosphere viability but caused a significant dose-dependent inhibition of proliferation in VM and ST but not CX neurospheres. The number of MAP2 positive neurons differentiated from lead-exposed neurospheres of VM and ST origin (but not CX) was significantly decreased from control as were the number of oligodendrocytes obtained, regardless of their region of origin. In contrast, lead exposure significantly increased the number of astrocytes obtained regardless of site of origin. These data suggest that even low levels of lead can differentially affect proliferation and differentiation of embryonic NSCs originating from different brain regions and supports the need for prevention of prenatal lead exposure.